Well leg compartment syndrome (WLCS) is an uncommon and severe complication that occurs after colorectal surgery in the lithotomy position. PRESENTATION OF CASE: The current patient was a 28-year-old male suffering from ulcerative colitis. He was underwent elective proctectomy, including ileal J pouch formation and anal anastomosis with temporary loop ileostomy. The ileoanal pouch procedure was quite difficult, and during this procedure, the high lithotomy and head down tilt positions were continued for 255 min.
Introduction
Well leg compartment syndrome (WLCS) is an uncommon and severe complication that causes neurological and motor dysfunction and can be a serious life-threatening complication after surgery in the lithotomy position. WLCS occurs when the intracompartmental pressure increases within the non-expansible fascial space, subsequently leading to decreased tissue perfusion to the legs, with low tissue perfusion inducing severe complications as a result. It is very important that all operative staff be careful with respect to the patient's intraoperative position and ensure tissue perfusion in order to prevent WLCS, and obtaining an early diagnosis and treatment is necessary to avoid severe complications. We herein present a case of bilateral WLCS after prolonged surgery in the lithotomy position for the ileoanal pouch procedure, followed by a literature review.
Presentation of the case
The patient was a 28-year-old male suffering from ulcerative colitis. He was hospitalized at the department of gastroenterological surgery and underwent elective proctectomy, ileal J pouch formation and anal anastomosis with temporary loop ileostomy. He had previously undergone emergency subtotal colectomy. He was a non-smoker and in good health, except for ulcerative colitis. His height, weight and body mass index were 163 cm, 77 kg and 28.9 (weight/height 2 ), respectively. The operation was carried out under general anesthesia with thoracic epidural anesthesia. Throughout the procedure, the patient wore anti-embolic stockings with an intermittent pneumatic compression device to prevent deep vein thrombosis. He was placed in the lower lithotomy position for the duration of the procedure using the Levitator (MIZUHO Corporation, Tokyo, Japan).
The operation was complicated. In particular, the procedures for transanal mucosectomy and hand sewn anastomosis of the ileal J pouch and dentate line were quite difficult because of the patient's narrow pelvis and long anal canal as well as the tension on the mesentery of the small bowel. During the procedure, the high lithotomy and head down tilt positions were continued for 255 min. The mean arterial systolic blood pressure was maintained at an average of 80 mm Hg. The operation lasted for 489 min, with 880 ml of blood loss.
One hour after the operation, the patient complained of severe cramping-type pain, swelling and serious tenderness on palpation in both legs (Fig. 1) . Pulsation of the posterior tibial artery and dorsalis pedis artery was present in both legs. Two hours after the completion of surgery, gross hematuria was observed in the urinary balloon catheter. A blood chemistry analysis showed both the lactate dehydrogenase level and creatine kinase level to have markedly increased to 2103 IU/l, 142.850 IU/L, respectively. Urinalysis revealed 3+ results for blood and 3+ results for protein.
In addition, myoglobin was elevated to 3000 ng/ml; however, the patient's renal function remained within the normal limits.
On the first postoperative day, the patient's complaints gradually worsened. We had a high index of suspicion for WLCS. Immediately, the intra-compartmental pressure was measured, and the results were as follows; the right anterior compartment was 130 mm Hg and the left posterior compartment was 80 mm Hg. Therefore, WLCSs was diagnosed in both legs.
Emergency bilateral fasciotomy with double incisions to release all four compartments was performed. All compartment muscles were extruded from the compartment and found to exhibit abnormal swelling and a slightly dark appearance (Fig. 2) , although there was no evidence of necrosis of the muscles. The incisions were left open with sterile dressings (Fig. 3) , and closure of the incisions was performed two weeks later.
Postoperatively, the patient had a complicated bilateral leg sensory deficit and analgesia, with reduced power on plantar flexion. At first, he was unable to dorsiflex and evert both feet. Seven days post-fasciotomy, rehabilitation was started. On the 25th postoperative day, he was able to walk with the support of crutches. His condition almost completely recovered, except for a sensory disturbance. Two months after fasciotomy, his sensory disturbance and pain had improved.
Discussion
Compartment syndrome is a well-known abnormal injury. However, it remains not widely known that compartment syndrome develops not from injury, but as a result of "abnormal" positioning of the limbs. Since the calf compartments are the most commonly affected, the term WLCS is used to describe this syndrome [1] . The overall incidence of WLCS in patients after major pelvic surgery in the lithotomy position is estimated to be 1 in 3500 cases [2] . The lower limb consists of four main compartments: the anterior, lateral, superficial and deep posterior compartments. These regions are bordered by strong, inelastic fascial layers or bone, and through each run neurovascular structures [3] . WLCS is caused by pathological elevation of the intra-compartmental pressure within the non-expansile tissue envelope [4] . A reduction in the blood perfusion pressure causes tissue ischemia. Ischemia may be followed by reperfusion with subsequent capillary leakage and Fig. 1 . One hour postoperatively, the patient complained of severe cramping-type pain, swelling and serious tenderness on palpation in both legs. Fig. 2 . Emergency bilateral fasciotomy with double incisions to release all four compartments was performed. All compartment muscles were extruded from the compartment and found to exhibit abnormal swelling and a slightly dark appearance.
tissue edema, after which a vicious circle of tissue edema and further impairment of perfusion may develop, subsequently leading to the onset of compartment syndrome [5] .
Two pressures are considered to affect an elevation in the intra-compartmental pressure: these are the external pressure and perfusion pressure [6] . When the external pressure compresses the skin and feeding vessels in the calf regions, then the blood flow in the peripheral vessels stops and the adjacent muscles and nerves thus become exposed to ischemia. The external pressure is defined by the muscular status of the lower limbs, leg-holding types, the use of intermittent pneumatic calf compressors and circumferential wrappings. The hypoperfusion pressure reduces the blood flow, which thereby prevents nutrient and oxygen supply to the muscle cells [6] . The perfusion pressure is defined by prolonged surgery in the lithotomy position and the Trendelenburg position, ankle dorsiflexion, intraoperative hypotension, hypovolemia, hypothermia, vasoconstrictive drugs, epidural anesthesia, peripheral vascular disease and surgical retraction of major vessels intraoperatively [4] . In particular, the duration of the lithotomy position and the hydrostatic gradient between the level of the heart and the ankle can be considered the most important factors associated with the perfusion pressure in the lower limbs [7] .
WLCS typically presents postoperatively with leg pain out of proportion to the clinical findings. In general, patients complain of severe and otherwise unexplainable leg pain. Other symptoms include pain on passive stretching in the involved compartment, paresthesia and, in rare cases, at the late stage, pallor, paresis and pulselessness, most often seen in the setting of vascular injury. The sensitivity of individual findings is low (13-19%) ; however, each additional clinical finding observed increases the probability of compartment syndrome, up to 93% in cases involving three symptoms [8] .
It is very important to accurately diagnose WLCS. The definitive diagnosis of WLCS is made only based on direct measurements of the intra-compartmental pressure. If WLCS is clinically suspected, the intra-compartmental pressure should be measured rapidly. Although the critical compartment pressure value is controversial, surgical decompression is needed when the compartmental pressure is over 30 mm Hg [3] .
Once the diagnosis of a compartment syndrome is established, urgent fasciotomy through single or double incisions should be considered. Accurate placement of the incision is essential [9, 10] . The superficial and deep posterior compartments are decompressed through a medial longitudinal incision placed 1-2 cm posterior to the medial border of the tibia. The anterior and peroneal compartments are decompressed through a longitudinal incision 2 cm lateral to the anterior tibial border [11] . Delayed treatment leads to increased morbidity and mortality.
Sajid et al. reviewed all published articles on compartment syndrome after colorectal surgery in the prolonged lithotomy position, and after that, few case reports were published [12] [13] [14] . Among these patients, 23 out of 36 subjects were treated surgically due to inflammatory bowel disease, especially as a result of the ileoanal pouch procedure. In colorectal surgery, compared with procedures for colorectal cancer, the reasons why WLCS tends to occur during operations for ulcerative colitis are considered to be as follows. In these operations, the patient is placed in the high lithotomy position for the ileoanal pouch procedure. This procedure is technically difficult; therefore, the operative time while in the high lithotomy position is prolonged.
In the current case, the risk factors for the development of WLCS are mainly thought a prolonged operative time in the high lithotomy position during the ileoanal pouch procedure, which decreased the perfusion pressure in the lower limbs. The patient's large muscle bulk, and intraoperative hypotension while placed in the high lithotomy position also affected the elevation of external pressure and the decreased perfusion pressure.
Conclusions
We therefore would emphasize that performing operation for the ileoanal pouch procedure to treat ulcerative colitis have a high potential for inducing WLCS, because it usually requires a prolonged operative time in which the patient is placed in the high lithotomy position. Therefore, colorectal surgeons should consider lowering the patients' legs periodically during such operation procedures in the high lithotomy position to prevent development of WLCS.
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